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Abstract : In this paper, we define a new operation connecting two intuitionistic fuzzy sets where one is dominant over the other.
This new operation can be applied to many real life situations.

Index Terms - Fuzzy set, Intuitionistic fuzzy set.

l. INTRODUCTION

The notion of fuzzy sets was introduced by L A Zadeh[1], to handle uncertainty and vagueness. Fuzzy sets which are
extensions of classical sets, facilitate gradual transitions from membership to non-membership and vice versa. However in real life
situations, it may not be always practical to identify the membership degree and non-membership degree[2]. There may be some
hesitation degree also.

The concept of intuitionistic fuzzy set (IFS) which includes the degree of hesitation was first introduced by Krassimir T
Atanassov[3,4]. Intuitionistic fuzzy sets (IFSs)[4] is a generalization of fuzzy sets and is a powerful tool to deal with vagueness.
IFS is more accurate compared to fuzzy set, as it considers the hesitation margin in addition to the membership degree and non-
membership degree.

Some basic relations and operations on IFSs already defined are mentioned in this paper. Also we introduce a new operation
which is applicable to many real life situations.

Il. PRELIMINARIES
In this section, we mention some elementary concepts[4,5].

Definition 2.1 :

Let X be a non-empty set. An intuitionistic fuzzy set A in X is an object having the form 4 = [{ x, u (el v, () )2 x € X7,
where the functions u (x),v,(x) : ¥ — [0,1] define respectively, the degree of membership and degree of non-membership of
the element x £ X to the set A, which is a subset of X, and for every element x € ¥, 0 < p,(x) + v, (x) = 1.

Definition 2.2 :

Let A € X be an IFS. Then my(x) = 1 — u,(x) — v, (x) is called the intuitionistic fuzzy set index or hesitation margin of x in
A. m,(x) is the degree of indeterminacy of x £ X to the IFS A and m,(x} e [0.1].

ie., my(x): ¥ = [0.1]and 0 = m, = 1 forevery x € X.

m, () express the lack of knowledge of whether x £ X belongs to IFS A or not.

Example:
Consider an intuitionistic fuzzy set A with u,(x) = 0.6 &, (x)} = 0.3. Then
mal) =1 — () — vy Ced
=1-06-03=01
It implies that the degree that the object x belongs to IFS A is 0.6, the degree that the object x does not belong to IFS A is 0.3
and the degree of indeterminacy is 0.1.

Definition 2.3 :

8, (x) = u,(x) + m,(x)u4(x) is called the degree of favour of x € 4.
nalax) = v (x) + my(x)vy (x) is called the degree of against of x € 4.

Example:
Let A be an intuitionistic fuzzy set with u ,{x) = 0.5 & v,(x) = 0.2. Then
mala) =1 —p ) —1(x) =1-05-0.2=03.
8,(x) = pal) + myla) p,(x) = 0.5+ (0.3 + 0.5) = 0.65.
nax) = v (&) + mylx)vy, (x) = 0.2+ (0.3=0.2) = 0.26.
It can be interpreted as the degree that the object x belongs to IFS A is 0.5, the degree that the object x does not belong to IFS A
is 0.2, the degree of hesitancy or indeterminacy of x belonging to IFS A is 0.3, the degree of favour of x belonging to IFS A is 0.65
and the degree of against of x not belonging to IFS A is 0.26.

2.4 Some basic relations and operations[4,5] on IFSs
l.Inclusion : AC B = u,lx) < pslx) &y (x) = v;(x), vx e X,
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2.Equality: A=B = uylx) = ugle) &vy(x) =v5(x), vx e X
3. Complement : AC = {{ x, v, (x), () ): x e XL
4.Union:AUE = {{_r.max TREI) .uﬂ{_r]}.min{m{_r]. 1J3{x]}} X E X}.
5. Intersection : A N B = {{x.min(pu, (), uz(x)), max(v, (x), v5(x))}: x € X}
6. Addition: A @ B = {x, U + uzle) — p Oz Ced, vy (x)vs(x)) : x e X1
7. Multiplication : A @ B = {{x, u Udug (), vyle) +v500) — vy (v () : x e XL
8. Difference : A — B = {{x.min(p, (x), v5(x) ), max(v, (x), uz0x))}: x € X}

I11. NEW OPERATION

Here we introduce another operation which can be applied to many real life situations. We call this operation as D operation
for easiness in future mentioning. The set obtained after this operation satisfies all the conditions for an IFS.

Definition :

Let A and B be two IFSs. Then the IFS E|4 is defined as
BlA = {ix, pu G0 min(p, (), uz (), v, GO max(vy, (2),v5 () ) : x € X},
where u () min{u,(x), u5(x)) is the degree of membership of x to the IFS B|A and v, (x) max(v, (x),v5 (x) ) is the degree
of non-membership of x.
ie., i 54(x) = p, ) min(p, (), uz(x)) &
v 514 (x) =1, () max(v, (), v (x))

Result

From the above definition we have the following result.

If w, () =, (%), then p 5, () = v g5 402

Example :
Consider two IFSs A and B.
1. Let p,(x) = 0.5& v,(x) = 0.3
ugx) =02&vz(x) =03
Then u () min(p,(x) uz(x)) = 0.5 + min{0.5,0.2}
=05=02=0.1
v, () max(v, (x),v5 (x) ) = 0.3 * max{0.3,0.3}
=03=03=0.00
ie., 5,00} = 0.1 & vy ,0x) = 0.00
It can be interpreted as the degree that the object x belongs to the IFS B|A is 0.1 and the degree that the object x does not belong
to B|A is 0.09.

IVV. CONCLUSION

The membership and non-membership degree of the IFS E|A depends on the variation of membership and non-membership
degree of the IFS A.
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